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(54) Title: EMERGENCY RESCUE SYSTEM 



(57) Abstract 

The system is characterised by a personal 
transmitter (1) designed to be actuated in an emerg- 
ency to emit a signal, an antenna (2A, 3) for receiv- 
ing said signal, and a receiver (2) for receiving the 
signal from the antenna to activate an alarm, said 
receiver including a detector circuit (2B to 2K) 
which responds to variations in signal strength 
from the antenna for producing an audible (2Q) or 
visual (20) indication of said strength. Thus, when 
the receiver alarm is activated by said signal, the 
rescuer can assess the direction of the signal trans- 
mission by said variations in signal strength. In one 
arrangement, two antennae (9, 10) are provided for 
fixing to the masthead so that they are spaced apart 
to port and starbo&r -J, any signal received from a 
personal transmitter (: } being amplified by the re- 
ceiver (2) to activate a boat alarm and thereby en- 
able the helmsman to initiate man-overboard 
procedures. Thereafter, for locating the direction of 
the signal, said two fixed antennae (9, 10) are 
phased to provide « . ft /right signal information for 
said receiver (2), w:.;^ latter includes a display of 
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the appropriate sigr.,:1 strength. In another arrangement, one fixed omni-directional antenna (2A) is provided for fixing to the 
masthead to pick v; ■> signal from a personal transmitter (1) and operate a boat alarm. For locating the direction of the signal, a 
second, portable, di - tional antenna (3) is provided which is connected to said receiver (2) and, in use, is handheld and swept 
around the vessel to obtain a reading (6) of greatest signal strength. A test facility is built in to the system where at any time a 
transmitter and a receiver can be operated to test their function without causing alarms to other users. 
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Emergency Rescue System 

This invention relates to rescue systems for 
locating the position of persons in an emergency and has 
5 application, for example, at sea for locating and 
recovering a man overboard, or on land for locating and 
rescuing missing persons, eg by the mountain rescue 
services . 

The object of the invention is to provide a 

10 rescue system which enables the direction of the missing 
person from the rescuer to be assessed. 

According to this invention, such a rescue system 
comprises a personal transmitter adapted to be attached, 
or .worn, by a person and which can be actuated in an 

15 emergency to emit a predetermined signal, an antenna for 
receiving said signal, and a receiver adapted to receive 
the signal from the antenna and to activate an alarm in 
response to said signal, said receiver including a 
detector circuit which responds to any variations in 

20 signal strength from the antenna for producing an audible 
or visual indication of said strength, the arrangement 
being such that when the receiver alarm is activated by 
said signal, the rescuer can assess the direction of the 
signal transmission by variations of intensity of signal 

25 strength derived from the detector circuit of the 
receiver. 

It will be appreciated that, for marine 
applications, the system can be used widely, eg by 
pleasure sailors, racing yachtsmen, powarboat sailors, 
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children of almost any age, fishermen, lifeboatmenr in 
short anyone who spends time on vessels afloat. The 
system can also be used for persons working near or over 
sea or fresh water/, eg oil platform or dock workers. 
5 Especially for sea applications, the personal transmitter 
can be provided with a battery which is activated 
directly, or via a switch, by contact with salt water, so 
that no action is required from the man-overboard. 

Alternatively, to cater for vessels, which sail in 
10 sea and fresh water, a switch may be provided can be 
operated by contact with fresh water. 

The personal transmitter may be worn either on a 
life-jacket, or on the person via a wrist or neck strap, 
or harness, or some other item of clothing. Any location 
15 should be chosen to be the most easy to wear for the 
individual, thus encouraging wearing at all times. 

It is intended that, on board a marine vessel, a 
personal transmitter be worn by all crew members so that 
if any crew member falls overboard his transmitter is 

20 

activated by the sain or fresh water and automatically, 
with no involvement of the crew member, begins 
transmitting a signal, which can be an unmodulated 
carrier, or a coded and modulated tone or tone sequence. 

In the case of a masted vessel, a masthead 

25 

antenna array can be used to receive the signal, and any 
signal received would be amplified by the receiver to 
activate an audible alarm. The helmsman would then 
initiate man-overboard procedures in response to the 
alarm. Thereafter, the system would be used for location 
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of the man overboard. For this, in one arrangement, two 
fixed antennae in an array are provided, which are spaced 
apart to port and starboard, the antennae being phased to 
pick up the transmitted signal and provide left/right 
5 signal information for said receiver, which latter would 
include a display of the appropriate signal strength for 
the helmsman. Alternatively, an antenna which would be 
preferably omhi-directional, could be provided to pick up 
the signal initially, and a portable, directional antenna 
provided which, in use, would be handheld and swept around 
the vessel to obtain a reading of greatest signal 
strength. 

To smooth out sharp variations in sirnal strength 
during sweeping, eg due to wave movement between a vessel 
and a man-overboard, the receiver may incorporate a memory 
circuit which is operative to ignore said sharp 
variations. 

The directional antenna may be in the form of a 
plate, eg of plastics, with sensing elements embedded 
therein in a directional array (eg a YAGI or icgpericdic 
antenna), and supporting a display of signal strength, eg 
a bargraph comprising a line of light emitting diodes 
(l.e.d's). Alternatively, or additionally, an audible 
signal perhaps of a rising tone with increasing signal 
25 strength maybe used. 

Conveniently, the plate can be mounted on a 
handle resembling a pistol grip to facilitate sweeping 
movement of the plate in a horizontal attitude in use. 
Also, when not in use, the plate can be stowed in a 
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holster which is mounted in a convenient position. 

For land, and for windsurfer and dinghy 
applications where the sailor is normally vet, no salt 
water switch would be provided; instead, each personal 
g transmitter would have a battery power pack and a panic 
button to enable the wearer to activate his transmitter 
manually. 

The personal transmitters can all be on the same 
frequency, in which case, for marine applications, a 

10 man-overboard can be alarmed, and located, from any boat 
in the vicinity. The transmitter's signal can also be 
coded, so that each boat has a separate code, identity. 
Also, the signal can be coded so that the casualty type is 
indicated, eg one type for windsurfers or dinghy sailors 

15 (who would need a panic button to operate their 
transmitter as they get wet normally) , another type for 
cruising yachtsmen, another type for racing yachtsmen, 
etc. 

In order that the invention may be readily 
20 understood, two embodiments of personal transmitters and 
one embodiment of a receiver and tvo different 
arrangements for. the system par icularl: for marine 
applications, will now be described with reference to the 
accompanying drawings, in which: 
25 Figure 1 is a block diagram of the personal 

transmitter, 

Figure 2 is a block diagram of the receiver, 
Figure 3 is a block diagram of a handheld, 
directional antennae receiver arr ar. jement , 
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Figure 4 is a diagrammatic view of the 
directional antenna and a holster therefor, and 

Figure 5 is a block diagram of a masthead 
antennae/receiver arrangement. 
5 Referring to Figure 1 of the drawings, the 

personal transmitter 1 is preferably a crystal oscillator 
device 1A, the generated signal from which is modulated by 
a modulator IB and multiplied in stages 1C and IE, via a 
buffer ID, up to the frequency required. Thereafter, the 
signal is fed by a power stage IF via a low pass filter 1G 
to an antenna 1H . An alternative system is to use a 
synthesiser "multiplier" where a low frequency crystal 
around 12MHz is used within a "phase locked-loop" to 
stabilise the output from an oscillator running at the 
final frequency. " This would be followed by a power stage 
as described above. It is anticipated that a small area 
of frequency spectrum will be used, perhaps between 800 
MHz and 1000 MHz. The transmitter power output would be 
of the order of 50 - 400 milliwatt, although a lower power 
20 may be necessary to limit range cn calm days. The 
difficulty is to ensure that a signal from the transmitter 
antenna, awash in a heavy sea, can be received while 
avoiding alarms being activated at considerable distances 
in calm weather. The line-of -sight rar^e at present is 
25 estimated at about 1 kilometre, using about 50 mW 
transmitter output, and a receiver sensitivity of about 5 
microvolt . 

Referring to Figure 2, the receiver unit 2 
includes a receiver antenna 2A, the signal :rcm which is 
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fed in series through a bandpass filter 2B, an RF ampl- 
ifier 2C, and a further bandpass filter 2D, and then mixed 
in a balanced mixer 2E with a local oscillator signal fed 
from crystal 2G via an analogue or synthesiser multipler 
5 2F. The mixed signal is then fed via a crystal filter 2H, 
to provide a first IF signal, which is then fed .to a 
single chip receiver 21 (to which a second local 
oscillator 2L is connected) to produce a received signal 
strength. indicator output which can be fed via ceramic 
filters 2J and 2K to be rectified in a rectifier 2M, 
amplifed in an amplifier 2N and sent to a display 20 and 
possibly to a tone generator to prod. ice an audible signal. 

If the signal is modulated, the inoculation can be 
recovered, buffered in an audio buffer 2P and sent to a 
speaker and/or phones 2Q. An alternative type of receiver 
can be used which is basically a filtered RF amplifier. 

Referring to Figures 3 and 4, the handheld 
directional antenna/receiver arrangement includes, in 
addition to the transmitter 1 and receiver 2, a portable, 
directional antenna 3, which is preferably formed as a 
flat plate 4 of approximately A4 page size, tapering 
slightly in a forward direction, and with a pistol grip 5 
under. Such an antenna is a logper iodic or a YAGI array 
and is preferably moulded in plastics * ith bargraph 
elements 6 incorporated, thus avoiding contamination from 
the environment, and to make the ~it saf ::r. for use in 
fr-nt of the face. An A4 page s: ze antenna will be of 
about 10 dB gain, and will have about a 2 0 degree wide 
front lobe in the polar diagram at 80 0-1000 MHZ. The 
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stowed in a holster 7 on the vessel when not in use, which 
includes a connection for battery charging current or a 
ship supply. The holster would also either provide an RF 
connection to either the existing vessel VHF antenna 
5 downlead, or a fitted omhi-directional antenna as 
described hereinbefore via a circulatcr/directional 
coupler, to provide omni-directional coverage for the 
alarm mode, or support the directional antenna so as to 
provide an essentially omni-directional antenna in a 
horizontal plane. With the receiver antenna 2A at 
masthead height, good coverage can be expected. While the 
directional antenna 3 is installed in the holster 7, a 
loud audio sounder is enabled, to alert th- crew to a 
man-overboard. Removal of the antenna 3 from the holster 
can be made to quieten the alarm, and enables the bargraph 
display 6 on the antenna. The directional antenna 3 can 
also be designed with a detector circuit to produce a high 
pitched audio tone, when pointed directly at the 
man-overboard, and a large reading on the bargraph; and 
when pointed away, or at an angle to hi-, c lower tone, 
and -mailer reading on the bargraph. 

If desired, the receiver unit 2 can be 
encapsulated within or adjacent to the pistol grip 5, and 
can drive the ' audio and visual displays, ordered either 
from a battery within, or by a coiled, extensible cable 
frorr. the vessel, in which case, preferably, the complete 
ant r.:.n a/receiver unit can be made waterproof and able to 
float. The pistol grip 5 can h-ve a wrist loop, or 
lanyard 8, to ease handling in 4 he vorst environment 
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(moonless night, heavy sea running, etc). 

Referring to Figure 5, in this arrangement the 
receiver unit 2 is mounted within the vessel, and 
connected to the masthead array antenna downlead, the 
5 displays, and on-board power. The difference to the 
handheld receiver is that the mas head has two spaced, 
port and starboard (left and right), antennae 9, 1Q which 
are connected via a suitable coupler unit 11 to pick up a 
signal with a phase variation (when not dead ahead), and 
convert it into an amplitude variation, which is 
subsequently switched by a keyer 12 to ser.d to.a single 
input on the receiver. The sign? . strength output from 
the receiver is therefore compared with the keyer, which 
is alternately switching from left to right antennae, and 
the net signal used fed via a left/right driver 13 to a 
display 14 to show the man-overboar 1 approximate position 
(left/right) . The average signal is a function of the 
distance of the. man-overboard, and can also be displayed. 

In use of the marine rescue system described 
above, the sequence of operations as fr . Icvrsr- 

1. All crew affix their personal transmitters 1 before 
the vessel leaves her berth, or mocking and test them. 

2. A crewman falls overboard. 

3. The water-activated battery powers the transmitter 1 
to produce a man-overboard signal. 

4. The receiver antenna 2A, 9 or ^ detects the signal 
(preferably after a short delay to ivoid nuisance alarms), 
and together with any other vessel .o equirped in the same 
locality, an audible alarm in the r reiver 2 is set off on 
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the vessel. This could be latched on, or not, as the 
signal strength will vary in a large sea. 

5a. (Fixed shiphorne system) The alarm is cancelled, and 
the helmsman (or any other so alerted) uses the display 14 
5 of left/right information, and signal strength, to direct 
the vessel to the man -overboard. 

5b. (Handheld directional antenna/receiver) A crewman on 
the vessel (or on any other vessel so alerted) removes the 
directional antenna 3 from the holster 7, which quietens 

iL the alarm, and enables the tone/bargraph 6 or the receiver 
handheld unit. When pointed at th° horizon, and swept 
around the vessel in azimuth, a rise in tone and increased 
column on the bargraph should be experienced, which will 
peak when pointed toward the man-overboard. The crew can 

" L ~* then turn the vessel to the required course, and by 
monitoring the peak signal can keep the vessel on track to 
the man-overboard. The effect of a large sea will be to 
interrupt the signal with waves between the man-overboard 
and the vessel which will make the location less easy, but 

20 

this problem can perhaps be at leest parti v overcome- by 
the in lusion of a memory circuit in the Leoeiver unit 2 
to clip out sharp variations as disevrsed he einbefore. 

6. The final recovery of the man-overboard is a difficult 
act of seamanship (not within the ^cope of the present 

25 

invention), but by bringing the vessel and the person to 
the sare locality the most critical -.he^e is completed. 
The transmitter 1 will cease when ;:he b^t* ?ry is taken 
fror- the water. 

7. A test function is available to all u^trs in that a 
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switch on each transmitter will operate the transmitter 
for a short time. The receiver will not normally respond 
to a short transmission, as to avoid nuisance alarms it 
requires a longer (a few seconds) signal. The receiver 
5 also has a switch which will inhibit the above time 
gating. Thus when a transmitter s.'itch is actuated and 
the receiver is in test mode, either the alarm will sound 
(receiver in holster) or the display/audio o-.tput will be 
produced (receiver out of holster) . This test function 
10 allows testing of almost all the aspects of the system and 
encourages improved confidence in th- users of the system. 
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CLAIMS 

1. A rescue system characterised by a personal 
transmitter (1) adapted to be attached, or Worn, by a person 
and designed to be actuated in an emergency to emit a 

5 predetermined signal, an antenna (2A, 3) for receiving said 
signal, and a receiver (2) adapted to receive the signal 
from the antenna and to activate an alarm in response to 
said signal , said receiver including a detector circuit (2B 
to 2K) which responds to any variations in signal strength 

^ from the antenna for producing an audible f"Q) or visual 
(20) indication of said strength, the arrangeir :; .it being such 
that when the receiver alarm is activated by said signal, 
the rescuer can assess the direction cf the signal 
transmission by variations of intensity of signal strength 

^ derived from said detector circuit of the receiver. 

2. A rescue system according . o Claim 1, for sea 
application, characterised in that for each personal 
transmitter (1) is provided with a battery which is 
activated directly, or via a switch, by cc~.-a.c-t with salt 

2 0 

water so that the system can be operated ,_h nc action 
required from the man-overboard* 

3 . A rescue system according to Zlai n 1 , for sea and 
fresh water applications, characterised in that a switch is 
provided having means for operation when it comes into 

25 contact with either salt or fresh wat-r. 

4. A rescue system according to » iy one r: Claims 1 to 
3, characterised in that two antenna (9,1C; are provided 
for fixing to the masthead so that th\ ar : spaced apart to 
port and starboard, in that any signal transmitted thereto 
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ls amplified by the receiver (2) to activate a boat alarm 
and thereby enable the helmsman to initiate man-overboard 
procedures r and in that, for locating the direction of the 
signal, said two fixed antennae {9, 10 ) are phased to 
5 provide left/right signal information for said receiver (2), 
which latter includes a display of the appropriate signal 
strength. 

5. A rescue system according to ary one cf Claim 1 to 

3/ for a masted vessel, characterised in Lhat. one fixed 

10 omni-directional antenna (2A> is provided for fixing to the 
masthead to pick up an initial sijr.al Z:o::\ a personal 
transmitter (1) and operate a boat alarm, a- in that, for 
locating the direction of the signal, a se~ond, portable, 
directional antenna (3) is provided which : connected to 

15 said receiver (2) and, in use, is handheld " swept around 
the vessel to obtain a reading (C) of o.-ctest signal 
strength. 

6* A rescue system according to Claim I characterised 

in that said directional anrenna (3} is in the form of a 

20 plate (4;, (eg of plasties; with sensing el •••r.s- nts embedce*! 
therein in a directional array (ec a VAGI :r logperiodic 
antenna), in that said plate incorporates a cl-lay (6), (eg 
a bargraph comprising a line of light c. r.ting. diodes 
(l.e.d'sj) for providing a visual indicaL.cn of signal 

25 strength, and in that an optional audible alarm may be 
prov' ied with a tone which varies wi^h cigna:. Lr.^rength. 
7. A rescue system according ts> CI. im € characterised 

in that said handle (5) provides a pistol gr: . no facilitate 
sweeping movement of the plate in a horizon 4 :. r . attitude, in 
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use, and in that said plate is stowed in a conveniently 
positioned holster (7) when not in us.?. 

8. A rescue system according to ar.y one of the 
preceding Claims, "for marine applications, characterised in 

5 that a number of personal transmitters (1) ar- provided and 
are all on the same frequency, whereby a man -overboard can 
be alarmed, and located from any boat in the vicinity. 

9. A rescue system according tc Cl^im 8, characterised 
in that each personal transmitter (1) is d^s:^r~3 to emit a 

10 coded signal, each vessel having a separate vde identity, 
eg one code for windsurfers or dinghies, another code for 
cruising yachtsmen, another code for racing yachtsman, etc. 

10. A rescue system according to one of the 
preceding Claims, characterised in that to s:r.c- th out sharp 

15 variations in signal strength during sweep i». ■; . (eg due to 
"wave movement between a vessel and a man cv ..board) said 
receiver (2) incorporates a memory circ it which is 
operative to ignore said sharp variations. 

11. A rescue system according to ^r.y one of the 
20 preceding Claims chracierised in r.br.t. :...~h personal 

transmitter has a manual switch to - ~o ir: ■■? r est function 
to assure the user, said test function pro- - ung a short 
transmission to which the receiver will r ot r.... --sally respond 
to r void causing nuisance alarms to -the- ers in other 
25 locations within range. 
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